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In this paper, I propose to consider some
principles of Physiology in relation to our
treatment of the asthmatic child or adult who
has suffered the disease for a relatively short
time, compared with the adult whose asthma
is long standing and who has progressed to
some degree of Obstructive Airways Disease..
The first is a functional, reversible disease,
characterised by episodes of wheeze of vary-
ing degree, and with periods of normalcy in
between. The second is a structural disease
characterised by impairment of activity at all
times and the production of copious sputum.
This is in itself an irreversible disease but
may have an overlying reversible component
of varying degree. My recent experience
has come from the treatment of out-patients,
so that I have not included here treatment
for the disabled in-patient with obstructive
airways disease, who requires more intensive
care.
Let us consider three broad physiological
principles in relation to the treatment of these
patients:
(1) The development of maximum venti-
lation
(2) The most efficient use of the muscles
of respiration
(::» The reduction of airways resistance.
MAXIMUM VENTILATION
Let us first try to define "normal" respira-
tion, as this must be our goal for these
patients. We know that respiration is not
just air intake through nose and mouth, but
that its purpose is to maintain the organs,
tissues and cells of the body, and that the
interchange of gases for this purpose takes
place at alveolar level. Alveolar ventilation
is the total amount of inspired air, minus
the amount required to fill the "dead" space
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(nose, mouth, phrynx, larynx, trachea,
bronchi and bronchioles-all the area where
virtually no gaseous exchange takes place),
multiplied by the rate of respiration. It is
difficult to define "normal" breathing because
this "dead" space area and the rate and
depth of respiration and the metabolic re-
quirement of the body vary to such an ex-
tent that it is impossible to give a constant
figure. Tests have been done, however, which
establish that if the rate of respiration is
increased as in fast shallow breathing, venti..
lation will fall, and if the rate is decreased
as in slow deep breathing, ventilation will be
increased. Fast breathing or panting, there..
fore, is contra-indicated for the asthmatic,
and slow deep breathing will increase his
ventilation. However, there are other con..
siderations described by Gandevia (1959).
One of these is the effort required for slow
deep breathing, and the other is that if the
breathing cycle is too long, the air will have
time to become "stale", and less effective
gaseous exchange will take place at alveolar
level.
From these considerations it is helpful to
recognise two types of breathing in our train-
ing programme for the asthmatic:
(a) Breathing exercises"
(b) Relaxed breathing controL
(a) Breathing Exercises
These are the slow. deep breathing of the
training period, for about five to ten min-
utes, twice a day at first, "in through the
nose and relax out through the mouth",
concentrating on diaphragm and lower lobe
movement. These exercises are necessary to
retrain the pattern of breathing and show the
patient "what he can do" with his breathing,
but must never he attempted during an at..
tack or when any wheeze is present.
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(b) Relaxed Breathing Control.
This is the ultimate aim for the asthmatic
-the relaxed economical breathing for use,
as nearly as possible, at all times-during
attacks, at rest and during activities. To this
end he must practise for a few minutes after
the breathing exercises. It is just relaxed
breathing, through the nose or mouth ac-
cording to breathlessness, done at the patient's
own rate of breathing, using the whole chest,
but gradually incorporating diaphragm and
lower rib movement more and more as the
pattern is retrained in the breathing exer-
cises. This is also practiced in the position
for attacks, as it is the only breathing to be
used during an attack"
When the patient has achieved this relaxed
breathing at rest, in lying, sitting, standing,
he begins to practise during activity-skip..
ping is useful for children and "running on
the spot" for adults. Again, at first he must
consciously keep his breathing relaxed, and
it will be seen in the next section, that it is
normal for the accessory muscles to become
active as the breathing rate increases.. It
should also be remembered that breathless-
ness is a normal outcome of activity, and
not to he feared by the asthmatic so long as
his breathing is relaxed and he stops short
of a wheeze developing. The value of this
exercise is to allow him to become familiar
with breathlessness and the regaining of re-
laxed breathing control under supervision.
After this stage in his training programme
the asthmatic can join a swimming class and
otherwise follow normal active pursuits and
group sports.
With the patient with obstructive airways
disease, the emphasis is not on retraining the
breathing pattern, but rather on gaining re-
laxed breathing control and increasing toler-
ance to exercise. If sufficient reversible com-
ponent exists, however, breathing exercises
to retrain the breathing pattern can be done
in a modified postural drainage position, and
so facilitate sputum removal at the same
time. If there is no reversible component,
breathing exercises are not relevant, and in-
deed may be contrawindicated, as will he seen
in the next section.
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These patients are given only relaxed
breathing control at rest and sputum removal
for about a month before commencing the
exercise tolerance programme. By this time
the patient has lost much of the tremendous
fear which these people have of breathless~
ness and the activity which causes it. For
the exercise tolerance programme, any pro-
gressive exercises of the type in Dr. A. B.
Corrigan and A. Morton's hook "I.D.L. Plan"
may be used, modified, of course, as required.
Each patient does his own set of exercises,
according to his own capabilities, competing
only against himself, and increasing the num-
ber of exercises done rather than decreasing
the time taken. The patient is tested every
two months with a modified Harvard step
test. Each patient uses the same step height
each time and steps for the same time and at
the same rate, using a metronome so that an
exact record of his progress is kept.
THE MOST EFFICIENT USE OF THE MUSCLES
OF RESPIRATION
The diaphragm is the most important
muscle of respiration. I t is the principal
muscle of inspiration. Its main action is to
enlarge the thoracic cavity downwards so
lowering intra-pulmonary pressure below at-
mosphere and causing air to be sucked in.
The accessory muscles are the external inter-
costals which increase the anteroposterior dia-
meter of the thorax, scalenes, sterno-mastoids
and posterior neck and hack muscles. All
accessory muscles become active, even in a
normal subject, when ventilation exceeds 100
litres a minute as during severe muscular
exercise. For this reason we cannot expect
our patients to do diaphragmatic breathing
exercises during an attack or during strong
activity. Expiration is passive and occurs
by recoil of the tissues of the lungs and
thorax stretched by inspiratory contraction,
though the diaphragm is active just at the
beginning of expiration.. Again, at higher
rates of breathing (exceeding 40 11m) in
normal subjects, aQ.d with even moderate air~
ways obstruction, the accessory muscles-the
ahdominals, transverse and oblique-contract
actively to force the diaphragm upwards dUTw
ing expiration.
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It follows, then, that to retrain the dia~
phragm breathing pattern in these patients a
maximum inspiration must he the choice of
exercise and expiration is as relaxed and pas..
sive as possible, though complete, so that
maximum inspiration will follow. Diaphragm
breathing may not always be appropriate in
advanced cases of obstructive airways disease
where the diaphragm is already low and un~
able to descend further. In this case con-
traction of its fibres horizontally on inspira~
tion will only pull the lower ribs inwards
"producing a motion opposing inspiration"
(Cornroe, 1966). These patients must be
allowed to use their accessory muscles, and
can often be helped by re~education of the
abdominals which are sometimes depressed in
obstructive airways disease.
THE REDUCTION OF AIRWAYS RESISTANCE
In asthma the main causes of resistance
are:
(a) The constriction of the muscles of the
bronchi.
(b) Mucous.
(c) Oedema of the bronchi.
In obstructive airways disease the maIn
causes are:
(a) Collapse of the alveolar walls.
(b) Mucous.
(a) The Constriction of Muscles.
Comroe says "there is smooth muscle all
the way from the trachea to the alveoli, and
parasympathetic stimuli contract smooth
muscle", so that the muscles of the whole air M
way will contract reflexly in the presence of
some physical, nervous and chemical stimuli.
Physical: Airways resistance becomes less
as lung volume increases, therefore maximum
inspiration temporarily decreases resistance,
another factor supporting its use. Also, re..
sistance in the airways is increased by in~
creased velocity of flow, so that these patients
must be allowed to breathe slowly and in
their own time, and never to a fixed pattern
as in counting.. The patient with obstructive
airways disease particularly needs a slow
respiratory rate, as the flaccid walls will col-
lapse further with the increased intra~pleural
pressure around them during expiration and
also the "dead" space, which is increased by
lung distension in this condition, will require
a longer time to fill in inspiration.
Nervous: Nervous stimuli will certainly
cause increased resistance in the airways, aIM
though, whereas fear of breathlessness is a
very real factor with these patients, general
emotional tension can be overstressed, and
certainly does not apply to all cases. In a
small survey of 44 patients with asthma,
treated in my practice in the past three years,
although several contributing causes were
often present, infection was the greatest single
factor (see Table 1).
If emotional tension is a factor, the patient
or parent must realise that stresses will in~
evitably come, and that the treatment pro~
gramme is designed to help to cope with these
stresses and not to avoid them. Relaxation
is helpful in these circumstances-the relaxa~
tion of the shoulders during breathing exer~
cises and consciously, at all times during the
day, will help a great deal. Also, particu..
larly with adults and patients with obstructive
airways disease, general relaxation is stressed.
in Dr. D. He Fink's book "Release from Ner~
CAUSE OF INCREASED RESISTANCE
No. of Patients Infection Cold Seasonal Food Other EmotionChange Allergies Allergies
Adults 6 3 2 3 I 2 1
Children
under 7 20 17 I 8 4 2 4
Children
over 7 18 II 1 8 I 2 5
Total 44 31 4 19 6 6 10
TABLE I.
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VOllS Tension" there are some helpful chap-
ters on teaching self-relaxation. Correct pos..
ture and a chair and desk of the correct height
at school or the office are also demonstrated.
Chemical: Irritants such as smoke, fumes
and dust are all factors influencing airways
resistance and the patient should be aware
of them.
Medication of course, goes hand in hand
with the breathing programme to overcome
airways resistance. Broncho-dilators and
sedatives or a combination of these, are most
commonly used, the asthmatic usually requir-
unilaterial nose blowing, will be sufficient for
this purpose, and forceful methods such as
percussion are usually unnecessary. With
the patient with obstructive airways disease,
sputum removal is routine and any methods
which suit the patient may he used to facili ..
tate coughing. I do not use percussion very
much in my practice, as my patients are out...
patients, and so it is important that they can
carry out their treatment without the aid of
a second person. I often use a slow maxi-
mum expiration followed by a maximum in..
spiration, to aid coughing" It has been shown
that maximum expiration does cause a tem-
porary increase in airways resistance, but so
also does coughing; if it means less and
No. of Sputum After FrequentlywithPatients Always Attacks Bronchitis
Adults 6 0 5 1
Children
under 7 20 3 11 6
Children
over 7 18 3 13 2
Total 44 6 29 9
TABLE II
ing them only during attacks, the patient with
obstructive airways disease usually requiring
permanent medication.
(b) Mucous.
The control of the airways resistance by
the removal of sputum must be a very elastic
phdse of the treatment programme, as sputum
production varies very much from patient to
patient and in one patient from treatment to
treatment. The figures in the survey indicate
that most asthmatics have no sputum except
following an attack. A significant number,
however, show varying periods of productive
coughing, particularly in winter with accom..
panying bronchitis (see Table II).
Postural drainage for the asthmatic there-
fore, is not routine, hut it must he done when
necessary, as retained sputum will almost in-
evitably become infected. The breathing ex-
ercise routine done with the patient lying over
4 or 5 pillows at such times, combined with
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more productive coughing I think it is justi-
fied. Its main value lies in the maximum
inspiration which dilates the bronchus, break..
ing the plug of mucous across its walls, and
allowing air in behind to expell it in cough..
ing. For advanced conditions with no re...
versible component and where postural drain-
age is not possible, relaxed breathing and
economical coughing, combined with medi..
cation, with or without the I.P.P.B. machine,
should he used.
ADMINISTERING THE TREATMENT PROGRAMME
From the above considerations, the speci-
fic aims will be for the asthmatic:
1. To promote relaxation.
2. To clear the airways of mucous when
necessary.
3. To maintain or retain the efficiency of
the respiratory pattern of the diaM
phragm.
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5. To maintain good posture at all times.
For the obstructive airways patient the
aims will be:
I. To promote relaxation.
2. To keep the airways free from mucous.
3.. To achieve relaxed breathing control:
(a) At restD
(b) During increasing activity.
4. To increase exercise tolerance.
Whether the patient is a child or an adult,
the treatment is given individually to allow
for the tremendous variability from case to
case, and in each case from day to day and
indeed from hour to hour. No case of asthma
in a child or obstructive airways disease in
an adult is exactly similar, and each must be
treated as it is found at each particular treat-
ment period.
In my experience the ideal age to com-
mence the routine in a child is about 21
years, or at least under 7 years. The full
compliment of alveoli is present by 8 years;
if we can provide the child with normal
thoracic volume and lung ventilation as soon
as possible before this age, the better the
chance he has of normal lung development.
These children are old enough to do the rou-
tine with physiotherapist or parent, without
the introduction of "play" ideas, and are
young enough that chest deformities are re-
versible and the pattern of incorrect breath-
ing not well established. My figures 80 far
support this, but they are not included here
as a two-year period has not yet elapsed since
the commencement of treatment in all 44
patients.
The first treatment consists of a complete
explanation of the condition and our aims
in its treatment. I find that all patients or
parents appreciate an accurate physiological
description, not too simplified, in non-medical
terms. The patients are seen at increasing
intervals from weekly to every two or three
months, for about twelve months~ I think it
important to see them over the four seasons,
and in this way parents and children are en-
couraged to continue the routine over a long
period. Histories and results are carefully
recorded, and the patients are followed up
every six months after treatment has ceased
for at least two years. For the patient with
obstructive airways disease, pulse readings,
respiration rates and sputum volume over 24
hours are recorded at each two monthly step
test.
SUMMARY
With the asthmatic child or adult, the aim
is relaxed breathing control at all times-
during attacks, at rest, and during activities.
With the patient with obstructive airways
disease, the aim is to keep the airways clear
of mucous and to increase tolerance to exer..
Clse.
To achieve these aims, each patient must
he treated as he presents-the obstructive air-
ways patient according to the degree of rever-
sible component, and the asthma patient ae...
cording to the degree of "wheeze" with which
he presents at each treatment. The physio-
logy of his condition must he carefully studied
and results assessed from the keeping of ac-
curate regular records of his progress.
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